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IHosscHuTEABHAA 3AIIHMCKA

Pabouas mporpamma 1mo XMMHH Ha yPOBEHb CPEAHETO 00IIero o0pa3oBaHus s
obyyvaroruxcst 10-11-x kimaccoB YOV «I'umuazus «Pa3putre» pazpaboTaHa B COOTBETCTBHH
¢ TpeOOBaHUSMMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBannu B Poccuiickoii
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rocyJJapCTBEHHOI'0 00pa30BaTeIbHOIO CTaHAApTa CPeJHEro o01iero 00pa3oBaHus»
(c M3MeHeHUAMH, BHECEHHBIMHU TIpuKa3zoM Munnpocsemienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu ¢eaeparbHOR
00pa3oBaTeIbHON IPOrpaMMBbl CPETHEr0 001Iero 00pa3oBaHUmY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alMK U OCYILECTBIICHHU 00pa30BaTEIbHOM AESATEILHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM TPOTPaMMaM
HAyYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro M CPeTHEro 001ero o0pa3oBaHusmy;

o Konuenuuu npenogaBaHusi yaeOHOTo npeameTa « XuMus»;

o Konuenuuu sxonoruueckoro o0pa3oBaHus B cuctemMe o011ero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTaHMSI U O0YUYEHHUS, OTAbIXA U 03JOPOBICHUS JAETEH 1 MOJIOJICKUY,
YTBEPKJICHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOTro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (haKTOPOB CPebl OOMTAHHUSY,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CpeHEro 00IIero o0Opa3oBaHus, YTBEPKJACHHOTO nMpukazom HYOY
«I'mmHa3us «pazutue» ot 27.08.2025, npukaz Ne 5 «O BHeCeHUH U3MEHEHUH B
OCHOBHYIO 00pa30BaTeNbHYIO MPOTPAMMY CPEIHETO 00IIeTro 00pa3oBaHUs;

e (enepanbHOil paboueil mporpaMmbl 10 yueOHOMY MpeaMeTY «XUMUs» 6a30BOTr0O
YPOBHSI.

PaGouas mporpamma opreHTHpOBaHA HA 11E€BbIE TPUOPHUTETHI, CHOPMYITHMPOBAHHBIE B
(benepaibHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocniutanus YOV
«['mmHazus «Pa3zButuey.

[IporpaMmMa o XuMUM Ha YPOBHE CpeHET0 00IIero 0opazoBaHus pa3padoTaHa HA OCHOBE
®enepanpHOTO 3aK0HA OT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit
®denepanuny», TpeOOBaHUN K pe3ylibTaTaM OCBOSHUS (eiepalbHON 00pa30oBaTeIbHOM
mporpamMmmsl cpeaHero oomiero oopasosanus (POIT COO), npencraBineHusix B eepaabHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM ctanaapte COO, ¢ yuetom KoHneniuu npenoiaBanus
y4eOHOr0 npeamera «XuMus» B 00pa3oBaTeNnbHbIX opranu3anusax Poccutickoii deneparmy,
peaM3yIONIUX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMBI, U OCHOBHBIX TOJIOKEHUH
«Ctparerun pa3Butus Bociutanus B Poccuiickoit @eaeparuu Ha mepuos 10 2025 romga»
(pactiopsixenue I[IpaButensctBa P® ot 29.05.2015 Ne 996-p).



OcHOBY 1OJIX0/10B K pa3paboTKe MpOrpaMMBbI [0 XUMHUH, K ONPEAEICHUIO 00IIel cTpaTeruu
00y4YeHHs, BOCIIUTAHUS U PA3BUTHUS 00YUAIOIIUXCs CPEACTBAMH Y4eOHOTO IIpeaMeTa
«Xumus» it 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHLIENTYaJIbHbIEC TOT0KEHHS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKAaHM, PE3YIbTATOB OOyUYECHUS U
TpeOOBaHMH K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTydyaeMOe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3aIlH, SBISETCA HEOTHEMIIEMOU YacThio X 00pa3oBaHHOCTH. OHO CITY)KUT
3aBEpPIIAIOIIMM ITAIIOM PEeaH3alii HA COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KIIFOUECBBIX
[IEHHOCTEH, MPUCYIIUX IETIOCTHON CHCTEMEe XUMUYECKOTO 00pa30BaHUs. DTU IIEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPUPOIbI, (POPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYPbI
YeJIOBEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U
NPUPOJHON cpene. Peanu3syercs xumuueckoe 00pa3oBaHUE 00YyYAOLIMXCS HA YPOBHE
CpeaHero o0Iero o0pa3oBaHus CPEICTBAMU YUEOHOTO MpenMeTa « XUMUsD», COepKAHNE U
MOCTPOEHHE KOTOPOT'O OIPE/ICIICHBI B IIPOTPAMME 110 XUMHUH C YYETOM CIICIUPUKN HAYKU
XWMHH, €€ 3HAUCHUA B IO3HAHUHW IPUPOJLI U B MaTCpI/IaJIBHOfI KU3HU O6HICCTBa, a TaK¥XeE C
YUYETOM OOIIUX IeJIeH ¥ MPUHIIUIIOB, XapaKTEPH3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii deneparuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib B COBPEMEHHOMN
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON KyJibTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHKE PALMOHAIBHOTO HAYYHOT'O MBILUIEHHS], B CO3/IaHUE LIEIOCTHOTO
IIpe/ICTaBICHMs 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, KOTOPOE
¢dbopmHpyeTcss B XUMHUH HAa OCHOBE IOHMMaHMs BELIECTBEHHOI'O COCTaBa OKPY KAIOLIEro MUpA,
OCO3HAHUS B3aUMOCBSI3H MEXYy CTPOCHHUEM BEILIECTB, X CBOMCTBAMM M BO3MOKHBIMU
00J1aCTsIMHM TPUMEHEHHMS.

TecHO B3aMMOAENUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMH, XUMHUs CTaJla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPY/Aa U )KU3HU KaXKJ10TO
yieHa oOuiectBa. CoBpeMEeHHasi XUMUS KaK Hayka co3uJaTeabHas, Kak HayKa BEICOKUX
TEXHOJIOTUI HalpaBjeHa Ha PelIeHUe I100aIbHBIX TPOOJIEM YyCTOHYMBOTO Pa3BUTHS
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MUIIEBOH, IKOJIOTHYECKOI 0€30MacHOCTH U
OXpaHBbI 37J0POBbSI.

B cooTBeTcTBUM ¢ OOLIMMU LETSIMU M IPUHIMIIAMU CPETHETO O0IIEero 00pa3oBaHus
coznepkanue npeamera « Xumus» (10—11-e kimaccel, 0a30BbIi ypOBEHb H3YUCHHS)
OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO OJATOTOBKY O0Y4aIOIInXCs,
HE0OXOIUMYIO UM ]ISl BBIPAOOTKM MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIIEITHOTO
BKJIFOUCHHS B )KU3Hb COLIMYMA, ITPOIOJDKEHHsI 00pa30BaHuUs B Pa3IMUHBIX 00JIACTAX, HE
CBA3aHHBIX HETIOCPEACTBCHHO C XUMUEH.

CocTaBngomuMHy rpeaMeTa « XuMUs» SBISIFOTCS 0a30Bble Kypehl — « OpraHnyeckas XUMHUsD)
u «O01as 1 HeopraHUYecKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUH 110 HEOPraHWYIeCKo Xumuu (¢
BKJIFOUCHHEM 3HAHUH U3 00l XUMUK) U OpraHMYecKoi XuMuu. GopMUpoBaHUe TaHHON
CUCTEMBI 3HaHUH MPU U3YUYEHUHU IIpeIMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHMSI BCETO
MHOTr000pa3us BEeIECTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CtpykTypa coaepxanus KypcoB — «Opranndeckas Xumus» u «OO0I1ast 1 HeoOpraHuyecKas
XUMHs» cHOpMUPOBaHA B MPOTrpaMMe MO XUMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/1a K



M3y4EHUI0 y4eOHOro Marepuaia U o0ycaoBIeHa UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM
3HaHUH Ha OINIPEJCIICHHBIX TEOPETUYECKUX YPOBH:AX. Tak, B Kypce OpraHu4ecKOi XUMUHU
BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUH CTPOEHUSI OPTaHUYECKUX
COCIMHEHMH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U DJICKTPOHHBIX IIPEACTABICHUM O
cTpoeHuu BemecTs. CBeieHUs 00 N3yyaeMbIX B Kypce BELECTBAX JAKOTCS B pa3BUTHH — OT
YTJIEBOAOPO/IOB JI0 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeIMHEHMIA. B Kypce opranndeckoi
XMMHUU TMOJTYy4atoT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHUs
NEepBOHAYAIBHBIEC IPECTABICHUS O XUMUYECKON CBSI3H, KIIACCH(HUKAIIMOHHBIX IPU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIHH.

ITox HOBBIM yIJIOM 3peHus B peaMeTe « XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCs
M3Y4YEHHbII Ha YPOBHE OCHOBHOI'O O0I1IEr0 00pa30BaHUsl TEOPETUUECKUN MaTepual U
(aKTOJIOrMUECKUE CBEJICHHS O BELIECTBAaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHudeckasi XuMus» 00y4yarouuMCs IPEAOCTaBISETCs] BO3SMOXHOCTh
0CO3HaTh 3HaYECHUE MEPHUOAMUYECKOrO 3aKOHA € OOIIETEOPETUYECKUX U METO0JI0I MUECKUX
MO3UIHH, TITy0Ke TIOHATh HCTOPHYECKOE N3MEHEHNE (PYHKIUH 3TOT0 3aKOHA — OT
o0oOmaroieit 10 0ObICHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOEHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX
MPOTEKaHUs JOTMONHseTCs B Kypcax 10-x u 11-x kaccoB aiieMeHTaMu COepKaHUs,
MMEIOIIUMH KYJIbTYPOJIOTUYECKUI U MPUKIIAAHON XapakTep. DTU 3HaHUS CIOCOOCTBYIOT
MMOHMMAHHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PaCKPBIBAIOT €€ POJIb B
M03HABATEIBHON U MPAKTUYECKON NEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCITUTAHHIO
YBaKEHHUS K TIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUICCKUX MPUIIOKECHUN XUMHH,
MTOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JTMYHOCTHO 3HAYMMBIX
npo0JieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKU OCMBICTUBATh HHPOPMAIIUIO U TIPUMEHSTH €€
JUTSl IOTIOJTHEHU S 3HAHUH, pEICHUsI MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTATbHBIX
HCCTIeI0BaTENbCKUX 3a1a4. B 11enom conepxanue yaeOHOTo peaMeTa « XUMHUs TaHHOTO
YPOBHS U3Y4YE€HUS OPUEHTUPOBAHO HA (HOPMHUPOBaHKE Y O0YUAIOLTUXCS MUPOBO33PEHUYECKOM
OCHOBBI JUIsl TOHUMaHUs GUIT0COPCKUX UIEH, TAKMX KaK: MaTepruaIbHOE €IUHCTBO
HEOPTaHMYECKOTO M OPraHUYEeCKOTo MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
Y CTPOCHHEM, TTIO3HABAEMOCTH TPUPOHBIX SIBIICHUN ITyTEM IKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAKTAMH U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE
POJIM XUMHUU B PEILIEHUH 3KOJOTUYECKUX MPOOIIEM, a TaKkKe MpodsieM cOepexeHHs
SHEPTEeTUUYECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B nnane perieHus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COIIMATU3ALMN 00yYaIOIIUXCS IPUHSITHIS
MIPOrPaMMO¥ 10 XHMHH TTOIXOJTBI K OMIPEICTICHUIO COACPKAHMS B IIOCTPOCHHS ITPEAMETa
MpeIycMaTpuBaT (GOPMHUPOBAHKE YHUBEPCATBHBIX YUEOHBIX JEHCTBHM, UMEIOIUX 0a30BOE
3HAYCHUE JIJIS PA3IMIHBIX BHJIOB JICITECILHOCTH: PEIICHUS TIPOOJIeM, ITONCKA, aHATN3a U
00paboTKu nHGOpMAIUH, HEOOXOIUMBIX I TPHOOPETEHUS OIBITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEITEILHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUYA XUMHUM.

B npaktuke npernoiaBaHusl XUMHU Kak Ha YPOBHE OCHOBHOTO 0011Iero 00pa30BaHus, Tak U Ha
YPOBHE CpeJTHEr0 00I11er0 00pa3oBaHus, IPU ONPEAETIEHUU COAePKATEIbHON
XapaKTEPUCTHKU 1I€JIel N3yUEHUs IIpeIMeTa HalpaBiIeHUEM [IEPBOCTEIIEHHON 3HAYNMOCTH
TPaJAULIMOHHO NIpHU3HaeTCs POPMUPOBAHUE OCHOB XUMUYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUYECKOU EATEIbHOCTH YEJI0OBEKA U KaK OJHOIO U3



KOMITOHEHTOB MUPOBOI1 KyJbTypbl. C METOAMYECKOI TOUKHU 3pEHUSI TAKOH MOIXO K
OTPEJICICHUIO LIeJIeH N3YUSHUS MIPEAMETA SIBJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIABHBIMH LIEISIMHA H3yUYEHUS TpeaMeTa « XUMUS) Ha
6azoBom ypoBHe (10-11-¢ Ki1acchl) SABISIOTCS:

e (popMHUPOBaHNE CUCTEMbl XUMUYECKUX 3HAHUIA KaK BKHEHUIIIEH COCTABIISIFOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE
NOHATHS, pyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE U TTOHUMaHUE CYLUTHOCTHU AOCTYMHBIX 00001IeHUH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UICTOPUEHN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX O3HAHUS
BEULIECTB U XMMHUYECKUX PEaKIHi, HeOOXOJUMBIX JJIsl IPUOOPETEHUS] YMEHUIN
OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMUUYECKUX SBJIICHHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IOBCEAHEBHOM )KU3HU,

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U
00BSICHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0JCHUEM MTpaBuil 0€3011aCHOIO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, cogepxaTenbHas XapaKTepUCTHKA LIeNIeH U 3a/1a4 U3y4eHus peaMeTa B
porpaMmMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMH B CHCTEME CpeiHero oomero oopa3zoBanus. CeroaHs B MPENo1aBaHUU XUMHUH
B OOJIBIICH CTENICHU OTAACTCS MPEAMOYTEHUE TPAKTHYECKON KOMITOHEHTE COACPKAHS
o0Oy4eHus, OpUCHTHPOBAHHOW Ha MOJrOTOBKY BBIITYCKHUKA 0011€00pa30BaTeIbHOM
OpraHu3aIly, BJIAJICIONIET0 HE HA0OPOM 3HAHUH, a PYHKIIMOHAIBHOW IPAaMOTHOCTBIO, TO
€CTh CIIOCO0AMU M YMEHUSIMU aKTUBHOTO TMOJYUYSHHS 3HAHUHM U IPUMEHEHUS UX B pealbHON
YKU3HH JIJIs1 PEIICHUS] IPAKTUIECKUX 3a71a4.

B cBs3u ¢ aTUM IIpU U3YUYCHUU IIPEAMECTA «XUMUI» AOMUHHPYIOIICEC 3HAUCHUC an/I06peTa10T
TAaKUe LOeIn U 3aJa4H, KaK:

e aJamnTarys o0yJaromuXxcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dopMHpOBaHUE MHTEILIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYTHUICCTBY, CAMOCTOSTEIILHOMY TTPHHSITHIO TPAMOTHBIX
pellICHHI B KOHKPETHBIX XKU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
NPUMEHCHHEM,;

e (opMupoBaHUE y 00YUAIONIUXCS KIFOUEBBIX HABBIKOB (KJTFOUEBBIX KOMITCTEHIIHIA),
UMEIOIINX YHUBEPCATHHOE 3HAUECHHUE [T PA3IMIHBIX BUIOB JEATCILHOCTH:
pelieHus mpoodsieM, OUCKa, aHaIKU3a U 00paboTKU HH(GOPMAIIUH, HEOOXOUMBIX
JUTSI IPUOOPETEHHUS OTIBITA ISATEILHOCTH, KOTOPas 3aHMMAeT BAKHOE MECTO B
MMO3HAHWH XUMHH, a TAK)Ke TSI OLEHKH C MO3HUIUI DKOJIOTHYECKOI 0€30IacHOCTH
XapakTepa BIMSHHS BEIIESCTB M XUMUIESCKUX MTPOIIECCOB HA OPTraHW3M YeJIOBEKa U
MPUPOJIHYIO CPELY;

e pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yYaIOLINXCs: CIIOCOOHOCTH CaMOCTOSTENILHO MTPHOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOIB30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH ISl TOMCKA U aHaJIi3a YYeOHOH U
HAYYHO-TIONYJISIPHON HHPOPMAIIUH XUMHUYECKOTO COJIEPIKAHHMS;

e (opMupoBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO
MBIIIICHUS, Ha0II0JaTEIhHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPhIE OCOOCHHO



HE00XO0IMMBI, B YACTHOCTH, NP INIAHUPOBAHUU U IPOBEAEHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

e BOCHHTaHUE y 00ydaromuxcs yOeKJeHHOCTH B TYMaHUCTHYECKONW HAIPaBIEHHOCTH
XMMHH, €€ BYKHOH POJIM B PEIICHUH TTT00AIBHBIX MPOOJIeM PalliOHATBHOTO
IIPUPOIOIOIL30BaHU, TIOIIOJIHEHUS DHEPIETHUECKUX PECYPCOB M COXPaHEHUS
IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOTO OTHOIICHUS K
IPUPOJIE U CBOEMY 3/I0POBbIO, A TAKXKE MPUOOPETEHHS OIbITa UCIOJIb30BAHUS
NIOJIyYE€HHBIX 3HaHUH JJI IPUHATHS IPAaMOTHBIX PEIICHUN B CUTYaLUsX,
CBSI3aHHBIX C XMMUYECKUMH SIBJICHUSIMU.

B yueOHOM maHe cpeanero oouiero oopa3zoBaHus npeamer « Xumus» 6a30BOro ypoBHS
BXOJIUT B COCTaB IIpeIMETHON 001acTH «EcTeCTBEHHO-HAYYHBIE IPEAMETHD».

OOr11ee YKciI0 YacoB, OTBECHHBIX Ul H3Y4YCHU XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanus cocranisieT 68 yacos: B 10-m kiacce — 34 vaca (1 wac B Henenio), B 11-
M kimacce — 34 gaca (1 yac B Hezeo).

J1g peanuzanuy mporpaMMbl UCTIONIB3YIOTCS Y4E€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHHIO
MIPU peai3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAlUI0 00pa30BaTeIbHbIX MPOTrpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CpeIHEro 00IIero o0pa3oBaHus OPraHU3alUsIMH,

OCYIIECTBIISIONUMHI 00pa30BaTEIbHYIO NEATEIHHOCTE, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3narensctBO "lIpocBemienue’'y;

e Xumus, 11 knace/ I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AO
«M3narensctBO "lIpocBemienue’'y;

o < . >

DneKTpOHHBIE 00pa30BaTEIBHBIE PECYPCHI, TONMYIIEHHBIE K HCTIOIB30BAaHUIO TIPH peaTu3aiiin
MMEIOIIUX FOCYAapCTBEHHYIO aKKpEeAUTAIMI0 00pa3oBaTeNbHBIX TPOrpaMM HavyaIbHOTO

00111er0, OCHOBHOTO OOIIETO, CPEeTHET0 00IIero oOpa3oBaHus MPUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

DNeKTpOHHBIH 00pazoBaTeNnbHbIN pecypc «/Jomamnue 3aganus. CpegHee ooiee
obpaszoBanue. Xumus», 10-11 xmace, AO «M3marenscTBo "TIpocBenienue''y;
Tpenaxep «O6mako 3Hanui». Xumus. 10 kinacc, OO0 «DuzukoH Jlady;
Tpenaxep «O0naxo 3Hauui». Xumus. 11 kinacc, OO0 «DuszukoH J1aby;

o <..>.

Ili1anupyemsbie pe3yabTaThl OCBOCHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJabTAThI



®I'OC COO ycranaBiMBaeT TpeOOBAHUS K pe3yJibTaTaM OCBOCHHUS 00YyYarOIIUMHUCS
porpamMm cpeaHero ooIero 00pa3oBaHus (JIMYHOCTHBIM, METAPEAMETHBIM H
npeaMeTHbIM). HayuHo-MeToIn4ecKol OCHOBOM /ISl pa3paboTKH IIIAaHUPYEMbIX Pe3yIbTaTOB
OCBOEGHUS TIPOTPaMM CPETHETO 00IIEeTr0 00pa30BaHUs SBISETCS CHCTEMHO-IESTEIIbHOCTHBIN
MOAXO/I.

B cooTBeTcTBUY C CUCTEMHO-AEATENBHOCTHBIM MIOJIX0A0M B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa « XMMH» Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus
BBIJICJIEHBI CIIEYIOLINE COCTABIISIOILHUE!

e 0CO3HaHUE O0YYAIOUTUMUCS POCCUMCKOMN TpaXAaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAEIICHUIO;

e HaJWYMe MOTHUBALUHU K O0yUEHHUIO;

e IlIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKAECHUHN JIMUHOCTU HA OCHOBE
KJIFOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaAULIUN Oa30BOM HAyKU XUMUH,

e TOTOBHOCTb U CLIOCOOHOCTh O0YYAIOIIUXCsl PYyKOBOACTBOBATHCS B CBOEH
JIEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKAMM, IPUCYIIIMMHU LIEJOCTHON
cUcTeMe XUMHUYECKOro 00pa3oBaHus,

e HaJMYME IPABOCO3HAHUS FKOJIOTMUECKOHN KYJIBTYpPbl U CIOCOOHOCTH CTaBUTh LIETIHU U
CTPOUTbH )KU3HECHHBIE IIAHBI.

JInuHOCTHBIE PE3YJbTaThl OCBOCHUSA IPECAMETA «XHUMHUS JOCTUI'alOTCA B CAUMHCTBC yqe6H0171
M BOCIIUTATCIILHOM ACATCIIBHOCTU B COOTBETCTBUU C TYMAHUCTUYCCKHUMU,
COHOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU U UJ1€aJITaMU pOCCHﬁCKOFO
IrpaXaIaHCKOro O6HIGCTBa, IIPHUHATBIMU B 06HIGCTB€ HOpMaMH U IpaBUJIaMH ITOBCACHUA,
CHOCO6CTByIOH_II/IMI/I mnmponeccamM CaMOIIO3HAHUA, CaMOPa3BUTUSA U HPABCTBECHHOI'O
CTaHOBJICHUA JIMYHOCTHU 06yqa101111/1xcs1.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUS MpeaMeTa « XUMHU» O0TpaxaroT cOPMHUPOBAHHOCTh
OTIbITa IO3HABATEIBHON U MPAKTUYECKOM eATEIbHOCTH 00yUaloUXcs M0 pean3aluu
MPUHATHIX B 00LIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakaaHCcKoOro BOCIMTAHMA:

e OCO3HaHUS 00YYaIOUIUMHCS CBOMX KOHCTHUTYIIMOHHBIX ITPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U IIPABOIIOPSIKY;

e IIPEACTABIICHMS O COLMAIBHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPUECKOH IEATETLHOCTH MPH CO3/1aHUH YUEOHBIX
MIPOEKTOB, PELIEHUH YUeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

e CNMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MPU aHAJTU3€ PA3IMUHBIX BUJIOB YU€OHOH 1€ TEbHOCTH,

2) NATPHOTHYECKOTO BOCIIUTAHHUS:

e IIEHHOCTHOTO OTHOIIEHHS K UCTOPHYECKOMY W HAYYHOMY HACJIEIUIO OT€UECTBEHHON
XUMUH;

e YBaXEHHS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKOTO
MPUMEHEHHUS XUMUU, OCO3HAHUS TOTO, YTO JOCTUXKEHHUS HAYKH €CTh Pe3yJIbTaT



JUINTEJIbHBIX HAOJIIOJ€HUH, KPOIIOTJIMBBIX SKCIIEPUMEHTAJIbHBIX IIOUCKOB,
IIOCTOSIHHOT'O TPYZa YYEHBIX U IIPAKTUKOB,;

e UHTEpEca U MO3HABaTEIbHbIX MOTUBOB B IIOJYYE€HUH U MTOCIECAYIOLIEM aHAIU3E
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSX COBPEMEHHOM O0TEUeCTBEHHOW XUMUH,

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .

e HPABCTBCHHOI'O CO3HAHMI, DTUYCCKOI'O IIOBECACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUUYCCKHUMU SBJICHUAMU, U
IIPUHHUMATh OCO3HAHHBIC PCIICHM, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHMBATH CBOC IMMOBCACHNEC U IMOCTYIIKK CBOUX TOBapI/IHIeﬁ C HO3PII.IPII>1
HPAaBCTBCHHLIX W IIPABOBBIX HOPM M OCO3HAHHC HOCJIGI[CTBI/Iﬁ 3TUX IOCTYIKOB,

4) popMupoBaHHUS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUs LIEHHOCTEHN 3I0POBOTr0 U O€30IMacHOro 00pasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY
3JI0pPOBBIO;

e coOJO/IeHNUs TTPaBIII OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYIOBOM ACSATEIBHOCTH;

e TIOHMMAaHUS IICHHOCTH TPABUJI HHIWBHyAJIbHOTO M KOJUICKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIOJICH;

e OCO3HAHUS MOCIICACTBUN M HEIIPUATHUS BPEAHBIX PUBbIUeK (yrnoTpeOieHus
QIIKOTOJIs, HAPKOTHKOB, KypPEHU);

5) Tpy10BOT0 BOCIIHTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B YU4EOHO-HCCIIET0BATENbCKON NEATENBHOCTH,

00I11IeCTBEHHO T0JIE3HOM, TBOPYECKON U APYTUX BUJIAX JACSITEIBHOCTH;

e YCTAaHOBKHU Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTUUYECKUX 3a]a4 COLUATBbHON
HampaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY M3YYSHHIO MPOQECCH pa3TUYHOTO POAa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMHH,

e YBaXEHUS K TPYHY, JIOASAM TpyJa U pe3yJibTaTaM TPYJI0BOH AESITEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIWBHUIYATHHOU TPAEKTOPUU 00pa30BaHMUs,

Oynyieit npodeccuu U pearu3anud cOOCTBEHHBIX )KHU3HEHHBIX IIAHOB C YUETOM

JUYIHOCTHBIX HHTEPECOB, CTIOCOOHOCTEN K XUMHUHU, HHTEPECOB M MOTPEOHOCTEN

o01ecTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMSA:

e DKOJIOTUYECKH I11eJIeCO00Pa3HOr0 OTHOIIEHHUS K IPUPOJE, KAK HICTOUHUKY
CYILLIECTBOBaHMS KU3HU Ha 3eMIIE;

e TIOHHMMAaHUs TN100ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOIIeM, BIUSHUS
HYKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHOU CpEbI,

e 0CO3HaHUS HEOOXOAMMOCTH MCIOIb30BaHUS TOCTHKEHUN XUMUU IS PEeIICHUs
BOIIPOCOB PallMOHAJIBHOTO PUPOAOIOJIB30BAHNUS;



AKTUBHOTO HENPUATUSA ACUCTBUN, IPUHOCSIINX BPEI OKPY KAIOIIEH IPUPOIHON
cpeze, yMEHUs MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE MTOCIEICTBUS
IIPEIITPUHUMAEMBIX JEHCTBUM U IPENOTBPAILATH HX;

HaJIM4Ms Pa3BUTOTO SKOJIOTUYECKOTO MBIIUIEHHUS, 3KOJIOTUYECKON KYJIbTYPBbI, OIbITa
JEATEIIBHOCTH 9KOJIOTMYECKON HApPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMU
B TI03HABATENIHOW, KOMMYHHKATUBHOM U COLMAILHOW MPAKTUKE, CIIOCOOHOCTU U
YMEHHUs aKTUBHO IIPOTUBOCTOSTh UJICOJIOTMH XEMO(POOHH;

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;

MOHUMAaHUS CIIEIU(PHUKI XUMHUU KaK HAyKH, OCO3HAHUS €€ POJH B (DOPMUPOBAHUU
paLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUHU LIEJIOCTHOI'O IPEACTaBICHUs 00
OKPY’KaOIIEM MUPE KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B [IO3HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEH U pellIeHUH TPOOIeM COXPaHEHHs! IPUPOIHOTO
paBHOBECHS,

yOeXJIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUHU JJIs1 COBPEMEHHON IIUBUIIM3ALMH: B €€
T'YMaHHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOM POJIM B CO3JaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIBTYPBI, pEIIEHUH IN100aIbHbIX IPOOIEeM YyCTOMYNUBOTO Pa3BUTHS
YEJI0OBEUYECTBA — CHIPhEBOM, JHEPTETUUECKOM, MUILIEBON U IKOJOTHUYECKON
0€30I1aCHOCTH, B Pa3BUTUU METULMHBI, 00€CIIEUeHUH YCIOBUN YCIEIIHOr0 TPyAa U
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KAXKIOTO WICHA OOIECTBa;
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH. [IOHUMAaHUs CYyLITHOCTU METOJOB I03HAHNH,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOITydaeMble
3HAHUS IS aHAJIKM3a U O0BACHEHMSI IBJICHUN OKPY’KaIOIIEro MUpa 1
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUSI J1elaTh 000CHOBAHHBIE 3aKIIIOUEHHS Ha
OCHOBE Hay4yHbIX (DAaKTOB M UMEIOIINXCS JAHHBIX C LENbIO MMOJTyYeHHS
JIOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENBHO MCIIOb30BaTh XMMUYECKHE 3HAHUS [Tl peLLICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYyalUsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaM000pa30BaHMUIo,
K aKTUBHOMY IIOJTyYEHHIO HOBBIX 3HAHUH IO XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMU MTOTPEOHOCTSAMU;

MHTEepeca K 0COOEHHOCTSAM Tpy/Jia B pa3IUnyHbIX cepax MmpodeccuoHaTbHON
JIeSATEITbHOCTH.

MeTanpeamMeTHbIe Pe3yJbTAThI

MertarnpeamMeTHbIE Pe3yIbTaThl OCBOCHHS YUeOHOT0 MpeaMeTa « XMMHs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIOYAOT:

3HaYMMBbIe /Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS
MEXIUCIMIUTHHAPHBIE (MEKIPEIMETHBIC) O0IICHAYYHbIC TIOHSTHS, OTPAKAIOIIUE
IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CeUU(UKY METO0B MMO3HAHMUS,
UCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, SHEPIUs, SBICHNUE,
IpoIiecc, CUCTeMa, Hay4HbIH (pakT, MPUHIMII, TUTIOTE3a, 3AKOHOMEPHOCTH, 3aKOH,
TEOpUsl, HCCIICIOBAaHNE, HAOII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U [Ip.);



e YHHUBEpCaJIbHbIC YUeOHBIC NeHCTBUS (II03HABATEIbHbIC, KOMMYHHKAaTHBHbIC,
peryJsTUBHBIC), oOecreynBarome GopMupoBaHue HyHKIMOHATLHON
IPaMOTHOCTH M COLIMAIBHOM KOMIETEHIIMH 00y4aroLIuXCs;

e CIIOCOOHOCTH O0YUAIOMIUXCS UCTIOIB30BATH OCBOCHHBIE MEXKIUCIUIIIIMHAPHEIE,
MHUPOBO33PEHUYECKHNE 3HAaHUS U YHUBEPCAJIbHbIC YUeOHbIE IeHICTBUS B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMU YICOHBIMH
[M03HABATEJIbHBIMH, KOMMYHHUKAaTUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMH.

OBy1ajieHne YHMBEPCAJIBLHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH
1) 6a3oBble JIOTHYECKHE ACHCTBHUS:

e CaMOCTOATEIHHO (POPMYITHPOBATH M AKTYaJIH3UPOBATEH IPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OIpPENENATH LN ACITENbHOCTH, 3a/1aBas APAMETPBI U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3YNbTaThl AEATEIBHOCTH C IOCTABIECHHBIMU LEJISIMU,

e HCMOJIB30BATh IPU OCBOEHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIETSATH
XapaKTepHbIE MPU3HAKU TOHATUN U YCTAHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JJI1 OOBSICHEHUS! OTACTBHBIX (PAKTOB U SIBJIICHUN;

e BBIOMPATH OCHOBAHUS U KPUTCPUU IJIs1 KIACCH(PUKAIIUN BEIICCTB U XUMHUECKUX
peaxkiuu;

e YCTaHABJIMBATH NPUUYMHHO-CJIEACTBEHHBIE CBA3U MEKY N3y4YaEMbIMU SIBICHUSAMU,

e CTPOUTH JOTHYECKUE pacCykacHus (MHIyKTHBHbIC, 1eyKTHBHbIC, 10 aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJIECHUSAX,
(dbopMyIHpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

e IPUMEHATH B MPOIIECCE MTO3HAHUS UCIIOJIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIBHBIC IPEACTABICHUS — XUMHUCCKHMA
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYECKast popMyIia, ypaBHEHHE XUMHUCECKOW PEaKIIUU
— TIIPU pelIeHUH Y4eOHBIX MMO3HABATENbHBIX U MPAKTHUECKUX 3a]1a4, TPUMEHSTh
Ha3BAHHBIE MOJICJIbHBIE NIPEACTABICHHUS JJISI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2) 6a30BbIe HCCJIEA0BATEILCKIE IeHCTBHA:

e BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BEUIECTB U XMMHUYECKUX PEaKIUH;

e (opMyIUpPOBATH LEIH U 33]]a4l UCCIIEIOBAHMSI, UCIIOJIb30BATh [TOCTABIIEHHBIE U
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ1s1 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHUI,

e BJIAJCTh HaBbIKaMH CaMOCTOATCIIbHOI'O TNIAHUPOBAHUSA U ITPOBEACHHA YUCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOIaTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJIbTaT, GopMyIHpoBaTh 00OOLICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMS, COCTABIIATD
000CHOBaHHBIN OTUYET O MPOJICIAaHHON padoTe;

e TPUOOPETATh ONBIT YUEHUIECKON UCCIIEIOBATEHLCKOM U MPOSKTHON AESITeTbHOCTH,
IMPOSABJIATH CHOCOOHOCTH U TOTOBHOCTD K CaMOCTOATCIIBHOMY ITOUCKY MCTOO0B
peiCHUS NPAKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHbIX MCTOJ0B IMO3HAaHM,



3) paboTa ¢ uHpopMaIHeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POpMaIUK (HaydHO-TIOMYJIApHAsL
JUTEpaTypa XUMUYECKOTO COJIEPKaHMsI, CIIPAaBOYHBIEC TIOCOOUS, PECYPCHI
UHTEPHETA), aHAJTM3UPOBATh HHPOPMAIIMIO PA3IMYHBIX BHIOB U (hopm
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEIPOTHUBOPEYUBOCTD;

e (popmynmpoBaTh 3aMPOCHI U MPUMEHSTH PA3IUYHBIE METOBI IIPH IMOUCKE U 0TOOpE
uH(popMalui, HEOOXOAUMOM /1JIsl BBIMOTHEHUS YUeOHBIX 3aau ONpeAesIEHHOTO
TUIIA,

e MpUOOpETaTh ONBIT UCIOIB30BAaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U pa3IMUHBIX IIOUCKOBBIX CUCTEM,

e CaMOCTOSATEIHHO BHIOMPATH ONTUMAIBHYIO POpPMY IMpeICTaBICHH HHPOPMALHH
(cxembl, rpaduKH, AUATPaMMBbl, TaOJIHIBI, PUCYHKH U IIP.);

e HCIMOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPH pabOTE C XUMUYECKOM
uH(pOpMaIKeil: MPUMEHSITh MEXKIPEIMETHbIE ((PU3NUSCKHE U MAaTEMAaTUIECKIUE)
3HAKH U CUMBOJIBI, POpMYJIbl, aO0OpeBHATYPbl, HOMEHKIIATYPY;

e HCIOJb30BaTh U IPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA

HaIJISIIHOCTH.

OBjaaaenue YHuBEPCAJIBbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMbI B X0JI¢ THANIOTa U/Hin
JIMCKYCCHH, BBICKa3bIBaTh HJIeH, (DOPMYITUPOBATh CBOM MPEUIOKEHUS
OTHOCUTCIIBHO BBIIIOJTHCHUA npezmon(eHHoﬁ 3aJ1a4u,

e BBICTYNATh C MPE3CHTAIMEN PEe3yIbTATOB MMO3HABATEIHHON JESITENbHOCTH,
HOHy‘ICHHBIX CaMOCTOSTCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU A
XUMHYECKOT0 SKCIIEPUMEHTa, TPAKTHUECKOI pabOoThI MO UCCIIEOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peayn3aliy y4eOHOro MpoeKTa, u (OpMyJIHpOBaTh BHIBOJIbI
M0 pe3yJIbTaTaM MPOBEACHHBIX UCCIIEIOBAaHUH IyTEM COTTIACOBAHMS MO3UIIUN B
X0J1e 00CYXeHUsI 1 0OMEHa MHEHUSIMU.

OsJiajieHNe YHHBEPCAIbHBIMH PeryJsiTHBHbIMU /1eHCTBUSIMM

e CaMOCTOATEJIBHO MJIAHUPOBATh U OCYILIECTBIIATH CBOIO TO3HABATEIILHYIO
JeSITeNIbHOCTD, OIPEEIsisl €€ LeJIN U 3aJ]aul, KOHTPOJIMPOBATh U IO Mepe
HEO0XO0IMMOCTH KOPPEKTUPOBATH Mpe IaraeéMblii alTOPUTM ACUCTBUI MPH
BBIMOJTHEHUH Y4€OHBIX U MCCIIEI0BAaTENbCKUX 3a/1a4, BBIOMpaTh Hanbouee
3 PEKTUBHBIN CIIOCOO WX PELICHHS C YYETOM IOJIyUeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

e OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTU HA OCHOBE CaMOaHaJIN3a U
CaMOOIEHKH.

IIpeanMeTHBIC pe3yabTAThI

10-1 kiace

[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs OTpaXkaroT:



e c(hOpMUPOBAHHOCTb MPEJCTABICHUN O XUMUUYECKON COCTABIIAIOLIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpPa, POJIM XUMUH B MIO3HAHUU SIBJICHUH MPUPOJIBI, B
(OpMHPOBAHUY MBIIIJICHUS U KYJIbTYPbI IUYHOCTH, €€ PYHKINOHATIBHON
IPaMOTHOCTH, HEOOXOAMMOM I PeICHNUS MPAKTUYECKUX 33/1a4 U HKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IIPUPOAHOM cpene;

e BIIQJICHUE CUCTEMOI XUMHUECKUX 3HAaHUH, KOTOPask BKIOYAET: OCHOBOIOJIAraroIIne
HOHSTHUS (XUMUYECKHI JIEMEHT, aTOM, SJICKTPOHHAs 000JI0YKa aTOMa, MOJICKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD, XUMUYECKas! CBSI3b, CTPYKTypHast
(opmyna (pa3BepHyTasi © COKpaICHHAsI), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN
00beM, YIIIEpOAHBIN CKeJeT, GYHKINOHATIbHAS TPYIIa, pajuKall, H30MepHs,
U30MEpBbl, TOMOJIOTUYECKUH PsIl, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U
a30Tco/IepIKaIllue COSAMHEHHS, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTMHEHHUS); TEOPHH U 3aKOHBI (TCOPHSI CTPOCHUSI
opranuyeckux BemiectB A.M. ByTiepoBa, 3aK0H COXpaHEHHUSI MACChl BELICCTB);
3aKOHOMEPHOCTH, CUMBOJINYECKHUHN S3bIK XUMHUH; MUPOBO33PEHUECKUE 3HAHUS,
JeKallre B OCHOBE IOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XMMUYECKHX
SBJICHUH, (PaKTOJIOIMYECKHE CBEACHUS O CBOWCTBAX, COCTABE, IOJIYUYECHUH U
0€3011aCHOM HCIIOJIb30BAaHUH BKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY U
IPAaKTUYECKOH J1eATEIIbHOCTH YEJIOBEKa,

e c(hOpMUPOBAHHOCTh YMEHHI BBISABISTH XapaKTEPHbIC TPU3HAKH MOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME TOHATUS IPU
OIMCAaHHH COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHMYECKUX COCTMHEHUH;

e c(hOopMUPOBAHHOCTb YMEHUH UCIOIB30BATh XUMHUECKYIO CUMBOJIUKY IS
COCTAaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHO)
(bopMy1 OpraHUYeCKHX BEIECTB U ypaBHEHUH XUMUYECKUX PEaKIIHi,
M3TOTABJIMBATH MOJEIN MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl MILTFOCTPAIIMH X
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOCHMS;

e c(HOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPHHAIC)KHOCTD N3yUYEHHBIX
OpPraHMYECKHX BEIIECTB M0 UX COCTABY U CTPOEHUIO K OINPEIeIEHHOMY
Kiaccy/rpyrnne coeiuHeHuH (YriieBoI0pOIbl, KHCIOPO U a30TCOIEpIKAIIIE
COCTMHEHHSI, BHICOKOMOJICKYJISIPHBIC COSIMHEHHS), 1aBaTh M Ha3BaHMUS 110
cucrematrueckoit Homenkinarype (IUPAC), a Takke NIpUBOANUTH TPUBUAIIBHBIC
Ha3BaHHS OT/ICNIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, POIHJICH, alleTHIICH,
ATHUJICHTJIMKOJIb, TIUIEPHH, (GeHO, (GOpMaIIbICTHI, AlleTAIbICTHI, MypaBbHHAS
KHCJIOTa, YKCYCHAas KMCIIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KMCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, [eJUII0I03a, TIIUIHH);

e c(hOpMUPOBAHHOCTb YMEHHUS ONPENENATh BUABI XUMHUUECKON CBSI3U B OPraHUUECKUX
coeMHEeHUAX (OMHAPHBIC U KPATHBIC);

e c(hOopMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIOKEHHS TEOPUH CTPOCHHUS
oprannueckux BemecTs A.M. byTiepoBa 17151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB,;

e c(hOopMUPOBAHHOCTh YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3UUECKUE H
XMUMHUYECKHE CBOMCTBA TUITMYHBIX MpPEACTaBUTENEH pa3IMYHbIX KJIACCOB
OpraHMYeCKUX BelIecTB (MeTaH, 3TaH, TUJICH, IPOMMJICH, alleTUiIeH, OyTaauen-1,3,
MeTunoyTaauen-1,3, 6eH3051, MEeTaHo, 3TaHOJ, THICHIIMKOIb, TTUIEpUH, (EeHO,
areTaibIeT U], MypaBbUHAs U YKCYCHAas KHCIIOTHI, TIFOK03a, KpaxMal, IeJUTI0II03a,
AMHHOYKCYCHasl KUCIIOTA), HJUTIOCTPHPOBATh TEHETHUYECKYIO CBS3b MEKIY HUMH
YPaBHEHHUSIMHA COOTBETCTBYIOIINX XHMUYECKHUX PEAKIUil C UCTIONIb30BaHUEM

CTPYKTYpPHBIX (hOpMYT,



e Cc(pOPMUPOBAHHOCTH YMEHHS XapaKTEPU30BaTh NCTOYHUKHU YTIEBOJIOPOJIHOTO ChIPhS
(HedTh, IPUPOIHBIN ra3, yrob), CIOCOObI HX MEPePaObOTKH M MPAKTUYCCKOE
MPUMEHEHUE TPOAYKTOB MepepaboTKH;

e CcOPMUPOBAHHOCTH YMEHUH MPOBOIUTH BEIYUCIICHUS 10 XUMUYCCKUM YPaBHEHUSIM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WK MPOIYKTA PEaKIIUH 110
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BELIECTB WU
HPOYKTOB PEAKIIUH);

e CcOPMUPOBAHHOCTH YMEHUH BJIAJIETh CHCTEMOU 3HAHMI 00 OCHOBHBIX METOJIaX
Hay4HOI'O ITO3HAHUS, UCIIOJb3YEMbIX B XUMHUU IPHU U3yUYECHUH BEILIECTB U
XUMHUYCCKHX SIBJICHUH (HAOJr0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHHE),
UCIIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JJIs1 IPUHATHS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalMsAX, CBSI3aHHBIX C BEMIECTBAMU U UX
MIPUMEHEHUEM;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATH TIPABHJIA TTOJIH30BAHUS XUMHUYECKOM
MOCyA0H U 1abopaTOPHBIM 000PYAOBaHUEM, a TAK)KE MpaBHIia 0OpalleHus ¢
BEII[ECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMHU TI0 BBIIIOJTHEHUIO TAOOPATOPHBIX
XUMUYECKUX OTBITOB;

e CPOPMUPOBAHHOCTH YMEHHUH IUIAHUPOBATH U BBITOJHATh XUMHYCCKHUNA SKCIIEPHUMCHT
(mpeBpariieHust OpraHMYECKUX BEIIECTB P HATPEBAHUH, MOJYYCHUE STHIICHA U
M3yYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHMYECKUX BEILECTB,
JICHATypaIysi OCJIKOB MIPU HArPEBAHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C IIpaBUJIAMH TEXHUKH O€30MAaCHOCTH MPU OOPAILIEHUU C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM, MIPEACTABIAThH Pe3yIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOpME 3aMMCH YPABHEHH COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJILTATOB,;

e c(hOpPMUPOBAHHOCTh YMEHUM KPUTHUECKH aHATM3UPOBATh XUMHYECKYTO
UH(OPMAIIHIO, TTOJTyYaeMyI0 U3 Pa3HBIX HCTOYHHKOB (CpeaCcTBa MacCOBOM
uHOPMAIIUH, HHTEPHET U JIP.);

e cpOPMUPOBAHHOCTHh YMEHHUI COOIIOIaTh MIPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JESITEIILHOCTH B LIETISIX COXPAHEHUS CBOETO
37I0pOBbS U OKPYKAIOILEH IPUPOIHON CPEJIbl, 0OCO3HABATh ONIACHOCTH BO3JICUCTBUSA
Ha KUBBIE OPraHU3MBbI ONPEICIICHHBIX OPTAHUYECKUX BEUIECTB, IOHUMAasi CMBICIT
nokazarens [1JIK, mosicHsITh Ha mpuMepax CrocoObl yMEHbBIIICHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3AECHCTBHUS HA OPTaHU3M YEIIOBEKA;

e 17151 OOYUaIOIUXCS ¢ OTPAHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbBSI: YMEHHUE
MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

e JUISI CIIETIBIX U CA0OBHUISIINX O0YYAIONTUXCS: YMEHHE UCIIOJIb30BaTh pelibe(pHO-
TOYCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmy.

11-i1 kaace
[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O01mas 1 HeopraHudeckasi XUMUsD OTPakaroT:

e C(OPMUPOBAHHOCTH MPEACTABICHUI O XUMUUYECKOM COCTABIIAIOIIEN €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIK XUMUU B NTO3HAHUHU SIBJICHUI NPUPOBI, B
(GbOopMUPOBAHNUY MBIIUIEHUS U KyJIbTYPbI JIMYHOCTH, €€ (PyHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAMMOM I peLIeHNs MPAKTUYECKUX 3a/1a4 U HKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO U MIPUPOJIHOM cpee;



BJIaJICHUE CUCTEeMON XMMHMUYECKUX 3HAHUI, KOTOpask BKIIFOYAET: OCHOBOIIOJIATAIOIIHE
HOHATHUS (XMMUYECCKHIA JJIEMEHT, aTOM, U30TOIl, S-, P-, d- 2JIeKTpOHHbBIEC OpOUTATH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEeM, BaJICHTHOCTD,
3JIEKTPOOTPHIIATEIILHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKast CBs3b (KOBaJICHTHA,
WOHHAs, METAJUTNYECKasi, BOJOPOHASN), KPUCTAJUTUYECKAsI PEIIETKA, THUITBI
XUMUYECKHUX PEaKLU, pacTBOP, ANEKTPOIUTHI, HEIJIEKTPOJIUTHI,
JNEKTPONUTHYECKAS AUCCOIHAIINS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh
XUMHYCECKON peakilni, XUMUYCCKOE PaBHOBECHE); TCOPUH U 3aKOHBI (Teopust
3JIEKTPOJUTUYECKOHN JucconUaluu, nepuoandeckuii 3akon J1.11. Menneneena,
3aKOH COXPaHEHUsl MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS] SHEPTUU
IPU XUMUYIECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI A3bIK XMMHUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIKAIIUE B OCHOBE TOHUMAHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PaKTOIOTUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH M 0€30IMaCHOM HUCTIOIb30BAHUH BAKHEHIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHUH BBISIBJISITh XapaKTePHbIC TPU3HAKU TTOHSITHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TTOHATHUS TIPH
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U WX MPEBPAIICHUIA;

c(OpPMHUPOBAHHOCTh YMEHUH HCIOIH30BATh XUMUUYECKYIO CUMBOJIHKY IS
cocTaBiieHUs! (OpMYJI BELIECTB U YPaBHEHUN XUMHUYECKUX PEaKLIUH,
cucrematrueckyio Homenkiaarypy (IUPAC) u TpuBnaibHble Ha3BaHHS OTACTBHBIX
HEOpraHUYeCKUX BeriecTB (yrapHblil ra3, yrieKUCIIbli ra3, aMMHaK, rameHast
U3BECTh, HETrallleHasi U3BECTh, MUTHEBAs COMA, IIUPUT | JP.);

c(hOPMHUPOBAHHOCTh YMEHUH OIPENCIATh BAICHTHOCTD U CTCTICHh OKHUCIICHHS
XUMUYECKHUX AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU
cBs3u (KOBaJICHTHAS, HOHHAS, METAJTHYECKast, BOJIOPOIHAS) B COSTUHEHHSIX, THIT
KPHUCTAJUTHIECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHast, MOJIEKYJIIpHa,
WOHHAs1, METAJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUMYCCKHX
COCIMHECHUH,

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABIMNBATH MPUHAIC)KHOCTh HEOPTaHUUECKHIX
BEIIECTB 110 X COCTaBY K OMpeAeIeHHOMY KiacCy/TpyIine coenHeHni (mpocThie
BEII[ECTBA — METAJUTBI M HEMETAJLTbI, OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(OTEPHBIE
THPOKCHIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUN PAaCKPBIBATh CMBICII Mepuoandeckoro 3akona JI.1.
MenneneeBa v IEMOHCTPUPOBATH €T0 CHCTEMAaTU3UPYIOIIYIO, O0BSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh IIEKTPOHHOE CTPOSHUE aTOMOB
XUMUYECKHX AeMeHTOB 1-4 nmeproaos [lepuogndeckoit CHCTEMBbI XUMHUYECKHUX
anemeHToB J[.1. MeHeneeBa, UCIOBb3YsI MMOHATHS «S-, P-, 0- DIIEKTPOHHbBIE
OpOuTaTINY, IHEPTETUUECKUE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH N3MECHECHHMS
CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COEAMHEHUH O MEPUOJAaM U TPpyIIam
ITepuoanueckoil cucrembl xumudeckux 3neMenToB .M. Meneneena,
c(OPMHPOBAHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XMMUICCKHE
CBOMCTBA HEOPTAaHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MTOATBEPKIATh
CyIlIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y HEOPraHMUECKUMHU BEILIECTBAMMU C
MOMOIIbIO YPABHEHHUH COOTBETCTBYIOIMIUX XUMHUYECKUX PEaKITUH,
c(hOpMHUPOBAHHOCTh YMEHUS KIACCH(PUIIMPOBATH XUMUYECKUE PEAKIIUU IO
Pa3IMYHBIM MMPU3HAKaM (YHCIy U COCTaBy PEarupyroIinX BEMIECTB, TEINIOBOMY

s dekTy peakiuu, U3MEHEHUIO CTENIEHEW OKUCIICHHSI JIEMEHTOB, 00PaTUMOCTH
pEaKIUK, yYaCTHIO KaTaln3aTopa);



e c(hOpMUPOBAHHOCTb YMEHUH COCTABIIATh YPAaBHEHUS pPeaKLUil pa3IMUHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS PeaKLMii HOHHOTO OOMEHa, YUUThIBas
YCIIOBUS, IIPU KOTOPBIX 3TH PEAKLUHU YT 10 KOHILA,

e c(hOpMUPOBAHHOCTH YMEHHUI IPOBOJUTH PEAKIIUH, IIOATBEPKIAIOIINE
KAauEeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPIraHUYECKUX BEILECTB, PACIIO3HABATh
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLUE B BOJHBIX pPaCTBOPAaX HEOPraHUYECKUX
BELICCTB;

e c(hOopMUPOBAHHOCTH YMEHHI PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX PeaKLUil TOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOI 0 OaiaHca
ATUX PEaKLUi;

e c(hOpMUPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH
PEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHelIHero Bo3eiictus (mpuniuin Jle [larense);

e c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPHU30BATh XUMUYECKUE TIPOLIECCHI, JICKAIIHE B
OCHOBE IIPOMBIIIEHHOT'O IIOJIyY€HUsI CEPHOM KUCIIOTHI, aMMHAKa, a TAKKE
c(OpMUPOBAHHOCTb NPEACTABIECHUIN 00 OOIIMX HAYUHBIX IPUHIUIAX U
9KOJIOTHYECKUX MPpobiieMaX XUMHUYECKOT0 MPOU3BOICTBA,

e c(hOpMUPOBAHHOCTh YMEHHUU TPOBOJUTH BEIYUCIICHUS C UCTIONB30BAHUEM ITOHSITHUS
«MaccoBasi J0JIs BEIIeCTBA B paCTBOPE», 0OBEMHBIX OTHOILEHH ra30B Mpu
XUMHUYECKHUX PEAKIIMIX, MacChl BEIIECTBA UM 00bEMA ra30B 110 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE MM 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B pEAKLMH
BEIIIECTB, TEIUIOBOTO A eKTa peaKkIi Ha OCHOBE 3aKOHOB COXPAaHEHHS MaCChI
BELIECTB, [IPEBPALLEHUS U COXPAHEHUS DHEPIHH;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATh TIPABHJIIA TTOJIH30BAHUS XUMHUYECKOM
HOCY10M 1 1ab0paTOpHBIM 00OPYOBaHUEM, A TAK)Ke MpaBUIia OOpaIIEHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMU IO BHIIIOJHEHHIO J1a0OpaTOPHBIX
XUMHYECKHX OIBITOB,;

e C(pOPMUPOBAHHOCTH YMEHHI IJIAHUPOBATH U BBIITOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(pa3nokeHne MepOKCHIA BOJOPO/A B MIPUCYTCTBUH KaTalIn3aTopa, OMpe/IeliCHUe
Cpenbl PACTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO MHANKATOPA, BIUSHHE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKLUH, peakiMi HOHHOTO
o0MeHa, KaueCTBEHHbIE peakliy Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHMUS, PELIEHUE YKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMaM «MeTauieD 1
«Hemeraibi») B COOTBETCTBUH € TIPABUIIAMH TEXHUKU 0€30MaCHOCTHU TIPH
oOpallleHNH C BeleCcTBaMU U Ja0OpaTOPHBIM 000py10BaHUEM, IPEICTABIAThH
pe3ybTaThl XUMUYECKOTO IKCIIEPUMEHTA B (DOpME 3alHCcH ypaBHEHUN
COOTBETCTBYIOIIUX peakuuid U GOpMyIMpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yIbTaTOB,;

e c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKH aHATTU3UPOBATH XUMHUYECKYIO
UH(OPMAIIHIO, TTOJTy4aeMYI0 U3 pa3HBbIX HCTOUYHHKOB (CpeZCcTBa MacCOBOM
KOMMYHUKAIMH, HHTEPHET | Jp.);

e CcpOPMUPOBAHHOCTH YMEHHUI COOJIIO/IaTh IPABHIIA SKOJIOTUYECKH 11€JIeCO00pa3HOro
NOBEJICHUA B OBITY M TPYAOBOM JEATEIHLHOCTH B LENAX COXPAHEHHS CBOETO
3I0POBbS M OKPYKAIOIIEH MPUPOJHOM Cpe/ibl, 0CO3HABATh OMMACHOCTh BO3/ICHCTBHS
HAa J)KUBBIE OPTaHNU3MBI ONPEAEIEHHBIX BEIIECTB, NOHUMas cMbIc nokazarens [1/1K,
MOSICHATh Ha IPUMEpax CIOCOObl YMEHbILIEHUS U MPEIOTBPAIIEHUS X BPETHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa,

e 117151 O0yYaKOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI. YMEHUE
NPUMEHSTH 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METO/IaX MMO3HAHHUS BEIIECTB U
XUMHUYECKHX SIBICHUH,



e JUIS CIEMNBIX U CIa00BUIAIIMX 00YYAIOLINXCS: YMEHHE UCII0Ib30BATh peabedHO-
TOUYCUHYIO cucTeMy obo3Hadyenuit JI. bpaiins i 3anucu XuMu4eckux (GopMyIL.

Coaep:xanue y4eOHOro nmpeamera

10-1 kjaacce

OPI'AHUNYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYECKO XUMHHU

[Ipeamer opraHn4ecKkoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B IIOJIyYE€HUHU HOBBIX BEILECTB U MaTepHalIoB. Teopust CTpOECHUS OPraHMYECKUX COCIUHEHUN
A.M. Bytneposa, ee 0CHOBHBIE TIOJI0KEHUsA. CTPyKTYpHBIE (POPMYIIBI OPraHUIECKUX
BeniecTB. ['oMounorus, nsomepusi. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kaaccu(UKauy OpraHMUECKUX BemecTB. HoMEeHKIaTypa OpraHn4eckux
COCIMHEHUH (CHCTeMaTHuecKas) U TPUBHAIbHBIC HA3BAHUSI BKHEUIINX MPEACTaBUTEICH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCHEepUMEHTAIbHBIC METO/IbI M3YUYCHUS BEIICCTB U MX MPEBPAICHUN: 03HAKOMIICHHE C
o0pa3amMu OpraHn4YecKuX BEIIECTB M MaTepHaIaMi Ha MX OCHOBE, MOACITHPOBAHHE MOJICKYJT
OpPraHMYECKUX BEIECTB, HAOIIOJCHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB O
MPEBPAIICHUIO OPraHUYECKHUX BEIECTB ITPU HarpeBaHUH (IUIaBJICHUE, OOYTIIUBAHHE U
ropeHue).

Yriesoaopoasl

AIKaHBI. cOCTaB U CTPOCHHUC, TOMOJIOTMYECKHI psA. MertaH u 3TaH — HpOCTCﬁH.IPIC
IPEACTaBUTECIIN AJIKAHOB! (1)I/I3I/I'-I€CKI/IG 1 XUMHYECKHE CBOMCTBA (peaKupm 3aMCUICHHUA U
rOpCHI/I}I), HaxXOXKXIACHUC B IPUPOACL, MOJITYUCHHUEC U IIPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DTUIIEH U MPONUIIEH — IpOcTeiine
NPEICTAaBUTEINN aJIKCHOB: (PU3NYecKue 1 XUMHYECKHE CBOICTBA (peaKIMy THAPUPOBAHUS,
raJoreHNUPOBaHUsI, TUPATAI[MH, OKUCIICHHS U MMOJMMEPU3AIIH), TOJYICHUE U IPHUMEHEHHE.

Ankanauensl. Oytaauen-1,3 u meTunOyTaauen-1,3: cTpoeHre, BaXXHEHIIINEe XHUMHUSCKUC
cBOMcTBa (peakius nojauMepu3anun). [ToyyueHrne CHHTETUIECKOTO KayayKa 1 Pe3UHBbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUNA Psill. ALIETHIIEH — IPOCTEH NI
MPE/ICTABHUTEIh ATIKHHOB. COCTaB, CTPOCHUE, GU3MUCCKUE K XMMHUYECKHE CBOUCTBA (peakinu
THIPUPOBAHUS, TaJIOT€HUPOBAHHUSI, TUAPATAIIH, TOPSHUS), TIOyUYeHHE  IPUMCHEHHE.

Apensl. beH3on: cocras, cTpoenue, GU3MUSCKUE M XUMUYECKHE CBONCTBA (peakinu
raJoreHNUpPOBaHMs U HUTPOBAHUS), IIOJyYSHNE U IPUMEHEHHE. TOIyol: cocTaB, CTpPOSHHE,
(bu3nYecKre 1 XUMHYECKUE CBOICTBA (peaKIiK TaJloTeHUPOBAHUS 1 HUTPOBAHUS),



IMOJIYUCHHUEC U IIPUMCHCHHUC. TokCUYHOCTH ApCHOB. I'eneTmueckas cBA3b MCXKIAY
YTJIICBOAOPOAaMHU, NPUHAMJICKAIMUMHA K PA3JIMYHBIM KJIaCCaM.

[TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB. [IpupoaHblii ra3 u NomyTHbIE HEPTSIHBIC Ta3bl.
Hedts u ee mpoucxoxaenue. Criocodb! nepepaboTku HeTH: MeperoHKa, KpeKHHT
(TepMHUeCKHi, KATATUTHYECKUN ), THPOJH3. [IpoaykThl iepepaboTku HEYTH, X TPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroJib U IPOAYKTHI €0 epepadoTKH.

DKCIEepUMEHTAIBHBIE METO/IbI U3yUEHHUSI BEIIECTB U X MPEBPAIICHUI: 03HAKOMJICHUE C
oOpa3mamu 1acTMace, KayudykoB U pe3uHbl, Koyuiekiuu « HegTe» u « YTomaby,
MOJCJIMPOBAHKE MOJIEKYJI YTJIEBOJOPOIOB U rajJOr€HONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKOM paObOTHI: TOJyYCHHE STHIICHA U U3YYEHHUE €T0 CBOMCTB.

PacuertHbie 3amaun.

Brruucnenus no YpaBHCHHIO XHUMHYECKON pCaKuu (MaCCBI, O6’beMa, KOJIN4YCCTBA UCXOOHOI'O
BCIICCTBA UJIK ITPOAYKTA pCAKIUU 110 U3BCCTHBIM MACCE, 06"I>GMy, KOJMYCCTBY OJHOI'O U3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I).

Kucaopoaconep:kamue oprannyeckne coenHeHust

[IpenensHbIe OJHOATOMHBIE CIIUPTHI. METAHOI U 3TAHOJ: CTPOeHHE, GU3NIECKUE U
XAMHYECKHE CBOICTBA (PEaKIiK C aKTHBHBIMU METaJNIaMH, TaJIOTeHOBOIOPO/IAaMHU, FTOPEHHE),
IpuMeHeHne. BoiopoaHsie ¢BsI31u MEXK Iy MOJIEKYJIaMu CIUPTOB. [[eficTBHEe MeTaHoIa U
9TAHOJIa Ha OPraHU3M 4EIIOBEKA.

MHoroaroMHbl€ CIUPTHI. DTUJIEHTJIMKOMb U TNIMLEPUH: CTPOEHUE, PU3NYECKUE U
XAMHYECKHE CBOICTBa (B3aUMO/ICICTBIE CO LICTOYHBIMU METAIJIAMH, KAUeCTBEHHAs PEaKIIns
Ha MHOTOQTOMHBIE CIUPTHI). JleCTBHE HAa OpraHu3M YenoBeka. [[puMeHeHre TIHIepuHa U
STUJICHTIIUKOJIA.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYecKHe U XUMHUecKue cBoiicTBa. TOKCHYHOCTD (heHoa.
[Ipumenenue denomna.

Anpaeruipl U KeToHbl. DopMaliblIeTH , aleTalbIerua. CTpoeHue, GU3NIECKUe 1
XUMHUYECKHE CBOMCTBA (PEaKIIMU OKUCICHUS U BOCCTAHOBIICHNUS, KAYECTBCHHBIE PEAKIIHN),
MOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHEIE MpeAeTbHbIE KAPOOHOBBIE KUCIOTH. MypaBbiHAS U YKCYCHAsI KUCJIOTHI:
cTpoenue, GU3MUECKHEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIKE I Kacca KUCIIOT,
peakiust dSTepudUKaIKm), MoTydeHue u npuMeHenne. CTeapruHOBas U OJICMHOBAS KUCIIOTHI
KakK HpeI[CTaBI/ITeJ'II/I BBICIITUX Kap60HOBI)IX KHCJIIOT. ana KaK COJIN BBICIIHNX Kap6OHOBI)IX
KHCJIOT, KX MOIOIIIEE JICHCTBHE.

CroxHble 3¢upbl KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['MapONn3 CI0XKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruonorudeckas poib KUPOB.

VrieBoabl: cOCTaB, KilacCH(UKaIys yriieBooB (MOHO-, IU- U IoJIMcaxapuasl). Iroko3a —
MPOCTEUIINI MOHOCAXapUa: OCOOCHHOCTH CTPOCHUS MOJIEKYJIbI, (pr3nUecKre U XUMUYECKHe
cBoiicTBa (B3aumojeiictBre ¢ ruapokcuaom mean(ll), okucieHrne aMMHadYHBIM PACTBOPOM



okcuma cepedpa(l), BoccTaHoBieHHE, OPOKEHUE TIIFOKO3bI), HAXOXKICHHE B IIPUPO/IE,
IIpUMEHEHHE, ouonoruueckas poiab. @otocunTes. PpyKTo3a Kak H30MEp IIIFOKO3BI.

Kpaxmai u nesmntono3a Kak npupoasbie moiumepsl. CTpoeHre KpaxMalia i 1eJUTIOI03bL.
dusndeckre U XMMHUYECKHUE CBOMCTBA Kpaxmasia (THIpOJIi3, KaYeCTBCHHAs PEaKIus C
Homom).

DKCIepuMEHTAIBHBIC METO/IbI M3yUCHHS BEIIECTB U UX MPEBPAILCHUI: TIPOBEICHHUE,
HAOJIIOICHNE ¥ OMMCAHKE ICMOHCTPAIIMOHHBIX OINBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC
peaKiMK OJHOATOMHBIX CIIUPTOB (OKuciIenue staHona okcuaom mean(ll)), MHOrOaTOMHBIX
cniupToB (B3aumoieiictBue riunepuna ¢ ruapokcuaom meau(ll)), aapaernaos (okucacHue
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u rumpokcugom meau(ll), B3aumoaeiicteue
KpaxMmajia ¢ HOJI0M), IPOBEICHHE MTPAKTHYCCKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOU
KHCIIOTBHI.

PacueTtHbie 3amaun.

Beruucnenus no YpaBHCHHIO XHUMHYECKOH pCaKuu (MaCCBI, O6’beMa, KOJIN4YCCTBA UCXOOHOI'O
BCIICCTBA UJIK ITPOAYKTA pCAKIUU 110 U3BCCTHBIM MACCE, 06"I>GMy, KOJMYCCTBY OJHOI'O U3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I).

A3oTconeprkalie OpraHn4eckie CoeIMHEHNS.

AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIC OPraHUYeCKrue COeTMHEHUS. DU3NUYECKUE U XUMUYECKHE
CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIHIKMHA). bruojornyeckoe 3HaueHHEe aMUHOKHCIIOT.
Ilerrtnapl.

benku kak nmpupoIHbIE BBICOKOMOJIEKYJISIPHBIE COeAMHEHUs. [IepBruHas, BTopuyHas u
TpeTUYHAas CTPYKTypa OeKoB. XMMUYECKHUE CBOMCTBA OEIKOB: THAPOIN3, JeHATYpaIlus,
KaueCTBEHHBIC PEAKITMHN HA OENIKH.

DKCcrepuMeHTAIbHBIE METO/IbI 3YUEHHUs BEUIECTB U UX MPEBpaIlleHUui: HaOI0IeHUE U
OIMMCaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHs OCJIKOB IPU HATPCBAHHH, I[BETHBIC
peakuuu OenKoB.

BbicokomoseKkyIsipHbIe COeIHHECHUS

OcCHOBHbIE OHATUSA XUMHH BHICOKOMOJIEKYJISIPHBIX COETMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, CTENEHb IMOJIMMEPU3aLuH, CPEAHS MOJIEKyIsipHas macca. OCHOBHbIE
METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOIMMEpHU3alus U

IIOJIMKOHACHCAIIHA.

3KCHCpI/IMCHTaJ'H:HBIC MCTOABI U3YYCHHA BCIICCTB U UX HpeBpaH_[CHHfI: O3HAKOMJICHHUEC C
o6pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYy4YKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanms MCKIIPECAMETHBIX CBs3E IIpU U3YUYCHUU OpFaHH‘{CCKOﬁ xumud B 10-M Kkacce
OCYHICCTBIIACTCA Y€PE3 UCITOJIL30BAHNEC KAK 06HII/IX €CTCCTBCHHO-HAYUYHBIX HOHHTI/Iﬁ, TaK U



MOHSITUH, SIBJISIFOIIMXCA CUCTEMHBIMU JIJIS OTJICTbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
UKIA.

OO01ue ecTeCTBeHHO-HAYYHbBIE TIOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, KJIacCU(PUKALINSI, TIEPUOANIHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE.

dusuka: MaTepusi, SHEPTHUs, Macca, aToM, JICKTPOH, MOJICKYJIa, SHEPIeTHUSCKUN YPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3NYECKHUE BETUIHHBI U
CIMHHIIBI KX U3MEPCHHSI.

Buonorus: xierka, opranusm, 6rnocdepa, 0OMeH BellecTB B Opranuime, GOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIKH, YTIICBOIbI, XKHUPbI, HEPMEHTHI).

I'eorpagus: MuHepabl, FOpHbIE IOPO/IbI, [T0JIE3HBIE UCKOIIAEMBIE, TOIINBO, PECYPCHI.

TexHomorus: IMUIICBBIC ITPOAYKTBI, OCHOBBI PALIUOHAJIBHOI'O IIMTAHUS, MOIOIIUE CPCACTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKUC MTPCIIapaThl, MAaTCPHUAJILI N3 NCKYCCTBCHHBIX 1
CHHTCTHYCCKHX BOJIOKOH.

11-% kiaace

OBLIAS U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHMHU

XuMudeckuit aieMeHT. AToM. S1Ipo aToma, U30TOMbI. DIEKTPOHHAS 000I0YKa.
DHepreTUyeckre ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, U-37€MEHTHI.
Oco0eHHOCTH pacnpeaeneHus SIEKTPOHOB IO OPOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YETBIpEX MEPUOOB. DIEKTPOHHAS KOH(DUTYpALIUS AaTOMOB.

[Tepuonnueckuii 3akoH U [lepuoanueckas cucrema XUMUYECKUX di1eMeHTOB []. 1.
MenpneneeBa. CBsi3b epuogNIEcKoro 3akoHa u [leproandeckoit CHCTEMbI XUMHUYECKHUX
snemeHToB J[.M. MenaeneeBa ¢ COBpeMEHHOU TEOPHUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEILIECTB [0 TpyNInaM U nepuojiaM. 3HaueHHe MepUogUIECKOro 3aKOHa B pPa3BUTUN HAYKHU.

CtpocHue BellecTBa. XUMHUUECKas CBSI3b. BUIbI XUMHUECKOU CBsI3U (KOBaJICHTHAsS
HETOJISIpHAs ¥ TOJIpHAst, HOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XHUMUYECKOH CBsI3U (OOMEHHBIN M JOHOPHO-AKIENITOPHBIN). BogopoaHas cBs3b.
BanenTHOCTh. D1€KTpOOTpUIIATENLHOCTD. CTENEeHb OKUCIICHUS. FIOHBI: KATHOHBI U aHUOHBI.

BemmecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH ITOCTOSHCTBA COCTaBa
BelIeCTBA. TUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTHE O MUCTIEPCHBIX cUCTeMaX. VICTHHHBIC U KOJUIOMIHBIC PaCTBOPBI. MaccoBas 10Jis
BEIIECTBA B paCTBOPE.



KJ'IaCCI/I(l)I/IKaI_II/IH HEOPTaHUYCCKUX COCﬂHHeHHﬁ. HOMeHKJ'IaTypa HEOPTraHNYCCKUX BEILICCTB.
I'eneTnueckas CBA3b HCOPraHNYCCKUX BCUICCTB, IMPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas peakiusi. Kiaccudukanys XuMUYeCKUX peakiiii B HEOPTaHUUECKOH 1
OpPraHUYECKOM XUMUU. 3aKOH COXPAaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS U
IIPEBPALLCHNS YJHEPTUU IIPU XUMHUECKUX PEaAKIMIX.

CKOpOCTh peakiiu, €e 3aBUCUMOCTh OT Pa3IudHbIX (hakTopoB. OOpaTHMbIe PEaKIUU.
Xummnueckoe paBHoBecHue. DakTOphI, BIMUSIONME HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
[Tpunmun Jle [laTtense.

DnexTponauTuyeckas aucconuanusi. CuibHble U ciadbie 3JeKTpoauTsl. Cpelia BOJHBIX
pacTBOPOB BEUIECTB: KHUCJIAs, HEUTPaAJIbHAs, IIEIOYHAs.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknum.

DKCHepUMEHTaIbHbIE METO/IbI U3YUYEHHUSI BEIIECTB U UX MPEBPAICHUI: JEMOHCTPALIUS
tabymi «llepuoanyeckas cucrema Xxumuaeckux ieMenToB J[.M. MeHneneeBay, n3yueHue
MoOJIeTIel KpUCTaJNIMYECKUX PEIIeTOK, HAOII0JeHHE U OTMCAHNEe JeMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3sIoKEHUE IEPOKCHIA BOIOPOA B MPUCYTCTBHH KaTalk3aTropa,
OINpeJIeJICHUE CPEeJIbl pACTBOPOB BELIECTB € MOMOILBI0 YHUBEPCAIBHOIO UHIUKATOPA,
peaKiiu HOHHOTO 00OMEHa), IMPOBEICHUE MTPAKTUYECKON paboThl «BiIusHIE pa3InyHbIX
(haKkTOpOB HA CKOPOCTh XUMHYECKON PEaKIIHI.

PacdeTHsie 3ama4n.

PacueTs! o YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUCTHI,
PacCUYCThI C UCITOJIb30BAHUEM ITOHATUSA «MACCOBA OOJIA BEIIECCTBAY.

Heopranuueckass xumus

Hewmerannsl. [Tonoxxenne Hemeramuios B [leproanueckoit cucTeMe XMMHUYECKHUX 3JIEMEHTOB
J.W1. MenneneeBa 1 0COOEHHOCTH CTpOeHUst aTOMOB. Du3nueckne CBONCTBAa HEMETAIOB.
Anotpornust HeMeTaJIoB (Ha mpUMepe KHCIopoaa, cepbl, hocdopa u yriepoaa).

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX HEMETa/I0B (TaJloreHoB, cepsl, a30Ta, Gocdopa,
yriepoJa U KPeMHHUs) U UX COCTMHECHUHN (OKCUIOB, KHCIOPOICOACPIKAIIMX KUCIIOT,
BOJIOPOJIHBIX COCTUHEHHMIA).

[IpuMeHeHne Ba)XKHENIINX HEMETAIOB U UX COCTMHEHHM.

Meramnsl. [Tonoxenue metamios B [lepuoandeckoil cucremMe XUMHYECKUX d1eMeHToB 1. 1.
MenneneeBa. OcoOEHHOCTH CTPOSHMS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue
¢usnueckue cBoiicTBa MeTaioB. CIuIaBbl METAJIIIOB. DIEKTPOXUMHUUECKHUM PsiJl HATIPSKEHUM

MCETAJIJIOB.

XUMHUECKUE CBOMCTBA BXKHEUIIIMX METAIIOB (HATPHIA, Kalni, KaJIbIHi, MarHuH,
AIFOMUHUH, IUHK, XPOM, XKeJIe30, MEJlb) U UX COCTUHCHUH.

O06u1re cnocoObl MoMyYeHHsI MEeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHHUKE.



9KCHepI/IMCHTaJ'IBHI)Ie MCTOABI U3YYCHH BEIICCTB U UX HpeBpaH.[eHHfI: HN3YUCHHUEC KOJUICKITUN
«MeTtaiisl 1 CIIJIaBBI», O6p213].[OB HCMCTAJUIOB, pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4,
Ha6J'II-OI[eHI/IC " OIIMCAaHUE JEMOHCTPAIIMOHHBIX U na6opaTopHHx OIIBITOB (B3aHMOﬂCﬁCTBHe
THAPOKCHU A aJIlOMUHUSA C paCTBOpaMU KHUCJIOT U IJ.[GJIO‘-IGI;'I, KauCCTBCHHBIC PCAKIIMU Ha
KaTUOHBI MeTaJ'IJ'IOB).

PacueTHnie 3aJa4u.

PacueTsl Macchl BelecTBa UM 00beMa ra3oB 110 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MAaCCC
nim O6’B€My OAHOI'0 U3 YHYAaCTBYIOIIMX B pC€aKMH BCIICCTB, paCY€Thl MaCChL (O6’bCMa,
KOJIMYCCTBA BGH.[GCTBa) IMPOAYKTOB pCaKLuH, €CJIM OAHO U3 BCIICCTB UMECT ITPHUMCECH.

XuMud ¥ KU3Hb

Postb xumun B 00€CTICUeHUH SKOJIOTHICCKOM, YHEPTCTHUECKOM M MUIIEBOM 0€301IaCHOCTH,
pa3BuTUU MeauUUHBL. [IoHATHE O HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX
peaKkuuid.

[IpencraBienust 06 0OIMKX HAYYHBIX MPUHIUIAX TPOMBIIIICHHOTO MOMYyUYeHUS BAKHEHIINX
BEIIECTB.

UYenoBek B MUpE BEUIECTB U MATEPUAJIOB: BAXKHEHUILIME CTPOUTEIIBHBIE MaTEPUAIIBI,
KOHCTPYKLMOHHBIE MAaTEPUaIIbl, KPACKHU, CTEKJIO, KEPAMHKa, MATCPUAJIbI I SJICKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4eCKHe U MUHEPAJIbHBIE y100pEHUsI.

XUMHS ¥ 310pOBbE YEJIOBEKA: ITpaBuila UCIOJIb30BaHUS JI€KAPCTBEHHBIX MPENapaTos,
npaBujia 6€30MacHOTO UCIOJIb30BaHUS MTPENapaToB OBITOBOM XUMHUHU B MTOBCETHEBHON KU3HH.

MexnpeIMeTHBIE CBSI3H.

Peanu3zanus MeXnpeaMeTHbIX CBA3€H MpU U3ydyeHuu oO01Iei 1 Heopranuyecko xumuu B 11-
M KJIacCe OCYULIECTBISETCS Yepe3 HCI0JIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYyUHBIX
IIOHSATUH, TaK U MOHATUH, ABISIOIMUXCA CUCTEMHBIMU JUISl OTJEIbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, Ki1accuuKars, nepuoJuIHOCTh, HAOMI0ICHNE, YKCIIEPUMEHT, MOJISIMPOBAHNE,
W3MEpEHHUE, SIBJICHUE.

®du3uKa: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUYECKHI YPOBEHb, BEIIECTBO, TeN0, 00beM, arperaTHOe

COCTOSIHHEC BCIICCTBA, (1)H3qucxne BCJIMYHHBI U €AWMHUIEBI UX U3MCPEHUA, CKOPOCTD.

buonorus: kierka, opraHu3M, s3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus: XuMu4yeckasi MpOMBIIUIEHHOCTh, METAJLTYPIrusl, MPOU3BOJCTBO CTPOUTEIbHBIX
MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE TPOU3BOJICTBO, MUIIEBAS IPOMBILIJIEHHOCTD,



(bapMaL[eBTI/I‘leCKaH IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMETHUYCCKUX IIPEIIapaToB,
IMPOU3BOJACTBO KOHCTPYKIIMOHHLIX MATCPHUAJTIOB, SJICKTPOHHAA NIPOMBIIJIICHHOCTD,
HAaHOTCXHOJIOI'NH.



